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ABSTRACT : PROBLEM TO BE SOLVED: To produce a catalyst for producing an ethylene (co)polymer 
which has excellent processability and easy handling in a process comprising mixing an 
organotransition-metal compound containing a heterocyclic ligand, an organoaluminum 
compound and clay or a claly mineral. 

SOLUTION: There Is used an organotransition-metal compound having a heterocylic 
ligand represented by the formula (wherein M is a 3-6 group transition metal; E is nitrogen 
or phosphorus; R1 , R2, R3 and R4 are each H, a hydrocarbon, a hydrocartxjn containing 
a heteroatom, or silyl having a hydrocarbon group containing the hydrocarbon group or the 
heteroatom; R5 is a cyclopentadienyl derivative, R1 , R2, R3, R4 and R5 may form a ring 
through atoms forming them; X is H, a halogen, a hydrocarbon, a hydrocartxjn containing 
the hetroatom, an substituted amino or substituted alkoxy; (a) is 1 or 2; (b) is 0 or 1 ; and 
(c) Is an integer of 1 -5). Or further, an organometallic compound is used. 
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10 0 3 0} i^j.±<r> iA)mmMf^^^t^m. (B) 

^mf hit S - ^ <^>it-^^ IcJiijiS'Ff.*^*) >: L T . 

tzihmi-mmMLxmm-th^itm^ tvn i 



' ) y7-ym(^:>^ y ^ > . 't> U xf - > . ^l^ U -^^ 
'J /UKx^^w. 7K';xX7^;i . ;K'J ^ 5 Yt£)i<m 

■§> x^ U y - #B^b' ::./l/«a-&ft'2: i:'^^ i 

[003 1 ] *^BHcffl<'^'5n?.iaf*iM*f)»^^(-S'i 
v^tmmmm^n^ h > . %k^m-o . i ~ i o o o 

M m . mSti 1 - 1 0 0 0 n mc^m^t tzHm.'f 
^XhhZb*mtt^\ 

[0032] y ^ yM-^^^i^TMS.^ 

1^7^ ymimi>zmmi^j:^^t/^^ 1 ecna- 

itv-y-i ytfziimtyi-i^y ^ yi)mtL< . x^u- ^ 
y, rnt°i. y. l-7'x>'. A-^i-fl- l-^y-r 
y, i-'s^-ty, x^i^ym<^a--^ 
1^7-f 7'^vxy. 1, 4-^^-<?-v'xy, 5-x 
^,j^y-2-y)i-^')l^^^y\ i/'v^'n'^y^vxy, 
4_;^^;^_l, 4-'s.d{.ifi;;xy. 7->«^/l^-l. 

e-if^9i^j^ymcr>^ki5Mmki^^y • >"^^ 

y-f-y^ i,^u^yr-ymcr>mt:^i' y -f y^xiW*^^ 
iS^h L-Tfflv^-c t J: V 2aijA±i^J'!-l- 7 ^ y^rfflv^ 

x=rms.-^^"no^<'Zii^ MiXh^^'^i^^i'Zm:^ 

[0033] *%0H<7).^i.-7 -i yS^fflM^^SrW^'t^- 
oUmzm LXli.. 3r^7 ^ yS-^fflStiKi: 

±ie^^7 y*«-^ L 5 :h^f^x'htnmizmMii^ 

ix^vv^bi, RfEMi:- 5 0-10 or. tft L<li- 
2 0-6 0°C, iO*?* t<{±- 1 0-40'Cc7)ia«li 

la-c-. mmii^s.Tifzi.imB:Ti,zxmmt^ - >: 
«. . sE^Sr^ia <^x^mm-f ^^iza-m^^n-r 
X. nn'pxmmt^^m^i.zimn^wTX'+mm 

[0034] *^Bflt3fcV»-C«^tCfflVi/^ix2.*l' 7 1 

y{i. x^i'y, rob'i^y, i-T'f-y, 4->tf-'i- 

l-'V^-fey, 1 - 7 y , ^-^^ 

y^o« -^1- 7 y ; 7;7i^"xy. 1 . 4 -^^^'J 
xy. 5-xf-'j7^y-2-yA'#;i'^>', ->'i'^'o^ 
y^i^xy, 4-^^/W-l. 4-'N>^-t>'xy, 7- 

^ 1 , 6 - ^ ^ ym^mkn X mm\^> 

xy ; iy^ny'ry^ ^^-^u^yTy^i^^^t^^^ 
y^iji^if (^ti. x^i^ytrou^y. xf-i-ytl 
-y^y<7)ioiz2mcrM-^-. S[)2,iUix^i. y .h7"D 
ei.yi:x^uy. xf-uyh i-^^-tykx^u 
y . xf-P- y >:7'n t°U-y hx^ U Tyy'i-^^i^^-y<^ 

X ^tz3mi:}±<7M-»^^^^txm^i-izt hx^ 
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[0035] *^aj(.2fcv -^T a. (A) ^mmwMmit 
( A ) ^mmfHtmit^mi mmt^z t ^'^x-^ -5. , 

[0036] :^^mizm^X , ^l- 7 ^ >-c7)M#«».ffl 

X'i>iamx'tmi&'r^^it:/}'>x'^. mz. msizxno 

<. 'R'm'jiz^m-thzbij'^x'th. ttz.m^'sim.m 
x-n f) , mv^h mma-mzm v^htih ^mmmx- 

$yixiiv^-riXX'hX<. i*e^(z{i:^>-t:y, h;l.-x 
>\ ^lyvy^ Tu^^y^ ^Vf-^y. ^y^y. 
i-^u^^-^ry, tj'^/^jymn'mfhi-i. rot' 

[00 3 7] *^Hmcj;-l.^rm$-fflv^T5rV':'-< 

-&±T-. M^iSiK. «^5#^. S^E:/1. ^: 

y -7- j^s^ t'com-^mmz-o^ ■^xmzmmii^j:^' 
fi-^iSjgti- 1 0 0—3 0 or, ^'m^m-th t 2 
o-soo-c, mzjii-uy^^m-^p^^ismmx^m. 
■t^m^it 12 0-3 0 o'cmfi L< . mm.m^Ti± 

-10-260 -S-^^mtS*^<7)if 

6 0-12 oriOEHTiT 0 zti}m^ lvk M^mm 

{i^-ro-bxtci-oTM^r-S**. 1 0f>-2 0lBf^£^|g 

^JE— 3 0 0 0k g/c m^GOiEHTiTO C: 1 7*/ 
T'^ ^ , * it . M-^i^CC^K^'S: i:'*rfflt ^X'^^m<7)mB 

^i^^^^^x 2 mi:j±tz-»ifx'ii ozb i^-^mx'h h . 
x-t h . 

[00 38] 

[0039] t-^T|g<t. fflML/iSRfe^V . 

/iig^SSti. -^'^t P e r s a m o ntt^ffO r p u r i 
ficatiori of Laboratory Ch 
emicals 2nd Editionj 

{ii:'mwmziy) . mm.. ni^ttzMmm^'fj-^tz. 
[0040] ^mm^^mit^^'^cnnmi . n m r ( b 

^=?-%±m GPX-4 0 0S NMFi^l^^S) ^ffl 

v-^X'^-i-tz. 

[004 1 ] M I . HLM Ui. ASTM D-123 
8(-M->TaiJ^L. , M 1(42 . 16k swS, H L IVI I 
{42 1. 6 k gKMT'fi^oJt, Nii(4. HLMI 

[0042] 1 



{^^f^±mwmm) m^yA<.2o \ ic. ^^^^ 

1 iri o 1 / 1 <7yJ:A -f-;U T— U >'ialSia ( M e . P h 

NHc 1 ) Ammi. 8 1 ^jB.t, ^m»^t<.fz^± 

m'-ni^n^^^fz. Rie^-Tf^. KJcMroj^L . $ 
^p(C^-=^5rX^y-./l.T'i5fe?f L/C. :>--=^rS:6 
B#raMff^^it/-f*- >'x-y hf7)l^§|t'1?)T3sL, 
@ S . S m A±ii:*5!) 5 7 0 g & t# j^c . ^ 14 
fi5±i!£?WJ>®fflffiraPi{4 15. 0 ^^'x h o-A, i 
7t:Wt^-^:t>'#Aa*40. 6 8mmo l/g-C'^)-5 

[0 04 3] mmcomm) mmmm%'r . 'y^wi^ 

l=tC (i^^'n^>':^'>''jr (2. 5-i''7ji-;l.:^t 
XTh'J/l^) i;'/U'a:i'?Ai;'^'07-f (4. 6 2m 
g. 1 0;L£mo 1 ) ^^KLt*-.;, CiX^$sif«L/ih/LX>- 

( 1 0 m 1 ) T'^fR L , N 'J -f V T;!- 5 AO 
hyWX>'^§?g (TIBAL, 0. Smol/1 h A-XV" 
1. 2 5ml, Immol, i^'yl^rjxi^j^/g^^ 
D 1 0 0 ) r ;l , 1 ot^jg*^ Lfc, 

[0 044] S'J<7^^iP:^^^(c. ±fe:^S£-Cit/v:S^ 
fiS±l£!r'Si ( 50mg) ^^IRL. li^i L/c h ;i- X y ( i 
Om 1 ) tC:!gJS§-lir7t. C^llCT I BAL ( 0 . Smo 

1 ,/ 1 h/ixyjgjg. 0. 63ml. 0. 5mmol) 
$rJD;t. li^^itfft/::. 

[00453 \X\.Z. ^14ftS±tT I BALc7)ia-^?g(c. 
^tcPi^L7^c>-';l^nxt>Afi5t^i-i7)^?ig$rl. 1ml (>' 
/l.rJx»>Al;umo Iffi^) jD;e.. 2ll#^mt¥f SCli: 
T'liMfiit^ ( 1 ) ^'i^fz. 

[0046] («^fFfii) mMmm%y. 2 1 <oxxy 
uxm^— h 7 u-yiz. '^zM^^v-y 1 0 0 0 m 1 r 
mx L - 8 0 -azM-w, Lfz . mz , ^-h^v—yizx. 
^vy^^'Xt. J^^i^y^m^o. 6MP a,>:4-4J: 

0 tzn.i^L fz, zziz^izmmLtzmimm ( i) 

L, 6 0^Sa^S:;?T>'\ TT-h^l^-ytx^^y-yl' 
10 0ml i:K7.L. m-^^i§±Lfz. Zcr>m. M-^m 
S<0SII{C{4Sdt U •7-<^^ii^ii>tL^^^-^tz. 
£7)^m. ( B D ) 35>'0 . 16 g/c c <7)iprff!|:«iO 

7t:0:i^^V y ( 7 O g ) iiO,+?'J-7— iOM I (4 

0. 0 1 g/1 0:»--C'$)0. Nffi{41 49-CMi)-:>3t, m 
TtCS^-TJt^ 1 T'f#A>fLfc>-KU -7-£7)Nfit*J 1 7 
;^l;(£t »^liT$)-g.<7)tJt'<.. *5^T-{41 4 9 i::^/^*^: 

[0047] JtlSflll 

(ftfcii^jpM) 1 c^jmr h'x (>fyTX./i.-) >■ 

/H?-'^2*>',^D^.^ F ( 3 . 92mg, lO^tmo 

1 ) ^z^mLtzm. mmmi bmw>znm<^mm7:fi 

^\ «KEK^f <2) ^%tz. 
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[00261 :¥^m(0^l' y < yS-^fflM^ti^jlSW 

[00 27] *0HaB»t:«^^t . m^\imm.'^<^^'j: 

[0028] § i^t-2t:|%Bj(cJ3V>-c{±. ±iei£i!4<^fi4ii 

[0029] i^mio^^vy A vn-^mm^^'^x . 

[00 30] U±<^ (A) *«3g^^«fl:-^!Hj, (B) 
:t^T;U'S-'^i^<l:^'^*5<tt^ (c) •tt±*fcUtt±i!: 
if5!i, 'i:>siciDtT (D) ^m^wt^ftJi- Sf^^tffl* 

^iS;!/ A . WM' ^ 'J ^ A*c^r'w* 'J ^K^r 
yyit'^mzi.iTmitW^-itW'ktiih . Jiifi^o^ 



;^,)yr-ym(^)r^O y ^ ,-K'J.x^l' >. 

fflfi^*^ LT v>-C ixk V \ 
[0031] 2^^B^Cffl'' »'^ii?'(il*fr^fi<*^-''^^^'-^'J 

w>*>Bg^:^&#;t -i- i: ^ i^'fm'0 . 1-10 0 0 
IX m . mSti 1 ~ 1 0 0 0 n m<?)l^«* 

[0032] ^ yn-^m^^i-tm^^ 

1^7 ^ ymimzmmii^j:^^ti^^ mm-i eoa - 

5)-^7 0-t/il±ig^t5l-^7^y/)'*f*t<, X^l/^ 
rnb"b y, l-7-i^>\ 4 -p<^;1''- 1 -'^^^^ 
y i-^df-ty, 1 -^i?f->\ ^^^>'^^«~* 
y : T'^i^'xy. 1. 4-'>-^-9-i''xy. 5-x 
^,j^y_2-y y , v v o'^y ^' i-'xy , 
4_^^;^_1, 4-'s,dr^fS/xy, 7-;<f•/^-l. 
6-:t^^ vxy^^7)^tf5;iy j;t>'^^itf5>;xy : >'i?n 
r-ry, >'^'n'<.yT^y#«o3^^^7-f y^^'W^:. 

[0033] *^0B<7):tl'-7 -f yS^fflltt.^^S''^'^^ 

n=5rvW, RjEiaKl±-5 0~i OO'C, itiKti- 
2 0-6 0T_;. J:0llff*t<{±- 1 0-4 0r.i7)-aSie 

Sit- - K^^-)i^i'^&Tt.fzi.ms:Ti,zxmmth z t 
an-^^. Kmi%m'^-cmmtt^<'Zit^^^f^'^ 
x\ mmxmm-t^m^i^zimim^TX'+'^im^ 

[00341 :^%mz^^'xm-^izm^^hti^:^^y < 
yi,i, x^vy, rab-u-y. i -T^^y. 4-^^/1- 
_i_A;>f->^ i-'v^-fey, \-i[9^y. y-^'^ 
ym(^a-^V 7 i y ; 7-^^^xy. 1 . 4-'v^-9-i^' 

>-:5?i;xy 4-^^/W-l. 4-^^-t>''xy. 7- 
1 , 6 ^ v^xy^c^Jittafcj:LN'#^tav^ 
X y ; V ^' o 7r > - ^ CJ-^^ y^<Oii^^^ ^ 7 ^ 
>sfAi*(f ^;,fL, x^uybrufi^y. x^vyfc l 
-zr^y<7)l o\>z2n<r>mf. $)l.^^^4x^^ >'^7°° 
f u-yfcx^b-y. x^u-yt l-^^■ty.?:x^^' 
> , x^p y h rvi t° u y t xf- 'j r y ^^i-'i^'^-^^^'^^ 

i oti3ay.±;oB!c^^^ift-^Lt«-^t&- ^ i>t'S 
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[0036] ^^BflfCtJU-C , 7f L- 7 ^ >'<5')fi^{iMffi 

y . ^i^uy, ynjiy^ ^Vy':?y. ^^y^y^ 
9y. i^9'a^^^y. ffV'Jymifmfhti. rnb* 
L->\ l-r-7^>\ l-'sdf-ty, l-;t^x>:5:i:'cD 

[0037] j;|,:tr&$:fll^^-^ ^U 7 ^ >-fi^ 

*^igjt-r^±T. a^ism. m-kmm. m-kE:h. 

mk'^ii- 1 0 0-3 0 c^c. ^m^^.-th 1 2 
0-3 0 o-c. mzj^^uy?him-ki¥im&^X'^ 

■t^m^ii 12 0-3 0 o°ci}mtL<. m^m-kTi± 
-10-260 x^v 

6 0-12 o'c^mmTff'j zttimt lvk m^mm 

{±#ra-tX{Cj;->TM^&;&\ 1 0#-2 0B#^<D|g 
MX'M'^'iTi^tL. m.^S.tii>^y'u^:^t,zXr,xm^h 

. ^JE- 3000kg/cm2 GiT^KHtlT 3 d >: 

^f^ir^ix 2mj±iz^-i'rx'€ozti,m^X'hi>. 
^tz. -f m^Tmztimma<7):fjm 

iz^om-kmm*^(^^mmu*ti. m.mix'i^tzti}i 

[00 38] 

immm} arte. ^ts^Bj^^oajsrfflv^T^^^tcififfl 
tciSBB-ri,**, ^^mizrLi^cr>mmmizmm^tii> 

[0039] SJE{i, f ^Tlsl^, 1f^L7^>M«?>^V> 

fz^mii. -r^X P e r s a m o n^tlTg'fT<50 r p u r i 
fication of Laboratory Ch 
emicals 2nd Editionj #(Ci£Si*0 

[0040] ^^mmm<t-km<7)mmii. nmr ( b 

^^^±m GPX-4 0 0S NMRil5EJIS) Srffl 

[004 1] M I . HLM Hi, ASTM D-123 
8tCt!-oT»J^L.. MI {±2. 16kg?^. HLMl 
{i21. 6kg^fi-C'ff-5 7t:. ifc. NfKi. HLMI 

/M I tfOirbSr^f . 

[0042] mmm i 



t2 1 m o 1 / 1 <7)-J^ ^Jl'T— >) >-ig®?*g ( M e 2 P h 

NHc 1 ) A<.mmi . si^mi. ^^^^t^rLfz^± 
f-&±M.mc)&mmmmii 15.0 :tyyx h o-a. , * 

fz^m^-i ^ Aiii 0 . 6 8 m m o 1 / g T'S) -5 
tz. 

[00431 immcrim^) mmmm^T . i^c^vyy 

«t ( > iJ' o^v-^ v-'x - ;i. ) ( 2 . 5 - i^"7 X * 
^;f.D;l^) i;^/U3r:f:>Ay;?07-< l'$r (4. 6 2m 
g. 1 0/imo 1 ) ^'WLfz. Zf[.^^m^fzV)V:x.y 
(10ml ) T'#f? L , h 'J V 7'f-7l^ T;1.- 5 -"^ 
h;lx>-^gM (T I BAL, 0. Sm o 1 / 1 h;l.x>' 
1. 25inl, Immol, -JJVZI—^ JxW.^-^ 
0 1 0 0 ifi) *-lio;t, 1 ^^«#L^c. 
[0044] Sijc7)^- A l/V^'l^tc , l.%t-ff&.XWz^ 
%^±mh ( 5 0 m g ) Sr^flX L , mm\.fz V)VJ~y ( 1 
Om 1 ) {C!g}l$-ti:3t. CiXtcT I BAL (0. Smo 
l/'l h/l-xv^Jg, 0. 6 3ml. 0. 5mmo 1 ) 

[0045] mz. '^m^±>zT I B A \.c)m,-kWAz^ 

^tt::PKL/L'i^'/Pnxr>A|iS5^i0^jK*rl . Iml (>-' 
;l.rjx^Al/zmo Iffl^) Sn;t. 2l^iMt¥1-^^i: 
( 1 ) 

[0046] (fi^ffFM) M»#B1MT, 2 1 £OXt>' 
ux^yt- h 9 u—zfi>z^ nm^^^^y l O O O m l ^ 
mxt. 8 0rtc#iaL;^Co ^-h^P-r(cx 
^l'>'*#7^L. x^L'>ifE*:o. 6MPaJ:^r^J; 

3(c^.«L/::. zziz^izmmLtzfmmm ( i ) 

L, 6 0:^SM-^*-^TV\ 5j--hi?V— 7'(CX:5'y-;^ 
l 0 Om 1 ^E7vL, m-kiw±ttz. zcom, m-km 

^(Ti^mizum^U ^-i7):tfi£(iJL4>ix^A^o/t. Ak 
<7)^m. 7i5S?)S ( B D ) j5«0 . 16 g/c c or/Jft^i?) 
dfiJX^U >- ( 7 0 g > arf#/t, JliO.-K'J ^-i:?)IVI I {3: 

0 . 0 1 g/ 1 0:J)-T'#^ "5 , NffiJi 1 4 9-C'.t)-5/-^, IM 
TtCS^-rirbtfPJ 1 X-'ii'^tLfzyt^'J -7-£?5Nfii*t 1 7 
^tc®v^l§:fflT*^c^)tCit<s *I^-C'{41 4 9i::^*^: 
hzttfm^. 

[0047] it^0l|l 

(fm<7)mw mmm i com*: t-x ( ^ yf-'-A-) 

ilzi~^A>'9ay^ F (3. 9 2mg, lOumo 

1 ) (cSSL/^Wi'l-. IIJ£ffiJlhl5l«{c®liiOlSM2:ff 

v\ mmfii^(2) ^ntz. 
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[0048] mmm) mmmm%T. 2 1 c^)^^-ry 
],.^m-^-h^v-y'iz. m^^^^y 1 00 cm 1 - 

i-uy^m?.l^ x^Wy^i-EA'O. 6 MP a J: I. J; 

10 0ml €:ffi7.t, fi^^^±Uc. ^<^«S:^^ 
,t(BD)**0. 16g/cc«--KUX^k>- (58 
s ) ^#7^-. .rco;K'J-?-^^M n±o . 12 S/ 1 0 >) 

, Nffitil 7-C'J>-ofv:. 
[00491 Jt^{^12 

(i5j!«Ei^)piS) mmm^r^ va.vy^-^^.z (v:7n 

1? ) ( 2 . 5 - X 'J )V ) 

/UnrL^Ai/^a^^b'* (4. 6 2mg. 1 O^mo 
1 ) mXf^. cn^satt^b/wxy ( 1 Om 1 ) -C- 

-T7V'K. MMAO^type4, 3. 7mol/ 
h/tX>1§?S. 2. 7ml. 10inmor)5r^IXL._ 

^2.1x.mo Iffil) ^JDZ.- 2B#ra}t#-r^^i:-t1!4 

[0050] (x-f^ycoS^) SfS^ffl^T. 2 1 CO 

xxyv^SSi--^^'^'-^*- i^^^/^xylooo 

m 1 *-*At 8 oric#?aUc» iXi:. ^- h7^- 
yri^l^ y^^AL, x^vy^^E*^0. 6MPai: 

(3) *^aEXt, M^5^*^L/^« m^SK*r8 0 



OOrn 1 ^HaL. «-^Srif±L^-. 

'(0 6S) ^'^f^'^ ;c^);}-;-U^-cOMUiO. 0 3g./ 
1 0 ^j^TS) 0 , N <i{± 1 9 t'S) o . i ^-Cl#^>iX^^*- 
ij -7-cDNfiI{4M5El?'J 1 CO 1 7 i: ( J{J'l5l«^itffi-CJ> 
0 . ^Jife^J 1 J: ibS^LTSnXttC^^ - fc*^*"!^ ' 
[005 1]itlSW3 

ACJ-'^i.v^^a?^ b'(3. 9 2mg, 10/xmo_ 
1 ) tz^KL^Wi^, ik«t<?'12^:PI»t^«^^-^^^5^^^ 

[0052] (*^fp«) MiRSffl^T, 2 1 coxr y 
,^7^0^^_V^^_7't. §Eiib;W:i^yiOOOml«r 
2*AL. 8 0"Cl::#iat^« 5^*-^ i> ^ ix-ytcx 
^l^y^^At. x^l-i^^ff*'^- bMPab'jr^J: 

or^sL^ ^^\.z%\.zmm.\^tz'mm. (4 ) 

MEAL, «^S:^*&L/>:« fi-^S^SrS O'CC^^ 

lOOm 1 ^ff7.L. *^Srf?±tf^. ^COgS- ^7 
-f-y:|^rlE^iS^'&i:^^t^:2.^'Jx^wy (b2 

g ) «r#/i. ^'^^'J ^-^M U^O . 1 1 g/ 1 0^ 
[^S^^L *l6B3co^i-7 ^ yfi^fflM^.2:fflv^?. 

i*-'fttff4- i.cOS: W& i h . 



7ny h-^— i^co^# 

p^-Mm^) 4J028 AAOIA ABOIA ACOIA AC08A 
AClOA AC18A AC20A AC26A 
AC28A AC37A AC39A AC41A 
AC42A AC44A BAOOA BAOIB 
BBOOA BBOIB BC15B BC16B 
BC17B CA30C EB02 EB04 
EE05 EB09 EBIO EB13 EB15 
EB16 EB17 EB18 EB21 EB26 
ECOl EC02 FA02 FA04 FA07 
GM)5 

4.J100 AA02P AA03Q AA04Ci AA16CI 
AA17Q AA19Q AB02Q AR03Q 
mm l&02fl ASllQ AU21CI 
CAOl CA04 FAIO 
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